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This study Attempts to determine the impact of
the M198 howitzer'smobility of its ability to perform
as a direct support weapon during amphibious operations.
The focus of this analysis is on the weapon's amphibious
adaptability, ground mobility and helicopter transport-
ability as compared to the howitzer it is replacing.

The study indicates that the &198 suffers a
relative loss of mobility in two critical areas. It
requires a greater effort to be transported in the land.
ing craft currently available and it requires an aux-
iliary mover for positioning in the absence of its
prime mover.

The most significant of these deficiencies is
the degraded ground mobility. The development of an
auxiliary propulsion unit which is an integral part of
the howitzer will tremendously improve its maneuver-
ability.
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THE . 198 HOWITZ.R AS A :I FT SUPPRT ,.A C i IIG
A2..:HIBIOUS OPz.RATIONS, by .ajor Leslie D. Palm, U 4..C,2 pas

This study attepts to determine the impact of th- 198
howitzer's molhility on its ability to pe.rform as a direct
support weapon during amphibious operations. The focus
of this analysis is on the weapon's arphibious ad-ptahility,
grcund mobility and helicopter transportability as com-
pared to the howItzer it is replacing.
he stu? indicates that the ' suffers a relative loss

of mobility in two critical areas. It requires a -reat1r
effort to be trans ported in the landing craft currently
available and it reouires an auxiliary nover for posltion-
in_ in the absence of its prime mcvar.

The most significant of these deficiencies is the degraded
ground mobility. The development of an auxiliary pro-
pulsion unit which is an integral part of the hcw'itzer
will trem-nndously improve -ts rr--neuverabiiit ..
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2"APTI"R I

INTRODUCTION

Background

The emergence of the Soviet Union as a world mii-

itary power after World War II created the potential for

military conflict between itself or its satellite countries

and the United States and its allies. This possible con-

frontation caused the United States military forces to

assess thc.ir weapon systems against those used by the Soviet

Union and the communist bloc countries. It was apparent

that the direct support artillery weapons used by the U.S.

,arine Corps as well as the U.S. Army were significantly

outringed by those of their potential adversaries. The need

to modernize their artillery weapons was apparent.

M arine Corps leadership desired to re'.ain a rel-

atively lightweight 105mm howitzer system for direct support

and participated with the Army in testing various prototypes

to replace the ilOlAt. An Army artillery effeciveness

study, "Legal Niix V," conducted in 1977 indicated that for

the Army's purposes a 155mm howitzer w:s mcre effective

than a 105mm howitzer as a direct support weapon.1 In

order to concentrate on 155mm howitzer deveorment, the

Army discontinu-d all 105mm ho:itzer development pro.rams.

The Army', decision had a significant impact on



th~e I..arine Corps and left it laith two alternativ 2. 1ith er

!,--,-p the '>IOIAI as its dir-ect su, P-.rt wcanon or aio t a

'.55m,* howitzer to fill this role. ".eepirng the >OA was

rejected b-ecause of its insufficient ranc-e c,;pability and

inadequate ammunition inventory. The ".arine Corps con-

ducted a comparative study of the towe -d 1,,14A2, the self-

Propelled ':-109Al and the towed D,198 to determine which

1515mm howitzer to adopt. "'he ~19twas rejected '_ecause

its size prohib)its it from b,_eing transported uY h=elicopter.

The '.114 series howitzer is no long-er bein.7 -rod&.ced and i s

rnot compatable with the new extended ran~z-e fam~ily of pro-

pellants so it was also rejected.3

~e:d for the StLudy

Although the C.rn orps' comparative ar'alysiz

determined that the ,198 was the best alternative to,* he

,.OtA1, one qussticn remains yet unanswered. How well will

this weapon be able to fuilfill the direct support role

during- amphibious cperations? V ;ith its larger cali>,, r and

increased range, the "';.19E has -ot ntial mo~lilit-' problems

,ecause of its greater size and weight tha.,:n the w'_,ar~on it

is replacing. The true measure of the effectiveness nf a

difrect su.;pport artillery w-:ap-o. is its a':-ility -c irrovide

the rea'2ired fire s!,oport wh,-re and when it is needed r

r~aneIver u-nits. These criteria are directlyr reO!ted to a

wt, n' robiity and taks on added si!7nificance d -rin-

anphibious creratli)ns.

The man.uvraility ofL a howit~er aff ots Its



!.3
ability to ,e transported a-;i..re a-d its ability to be

prepared to fire from its initipl ositin.n. The i:r-.-:rtance

of P.eing able to land artillery early in an ar-phi.:icus

assault can ce better understood through -a brief exarination

of one of the amphibious operation's fire support doctrinal

concepts. Supporting arms planning for an amphibious

assault indicates:

Until field artillery is landed and is ready to fulfill
requests for fire support, support normally rendered
by artillery must be fulfillad by aircraft and naval
gunfire insofar as possible.

The last phrase of this doctrinal concept prompts an exam-

ination of the ability of aircraft and naval gunfire to

fulfill these requests.

Today improved weapon lethality coufld with

precise delivery systems make attack aircraft a formidable

means of fire su":port. Theeffect venrzz of air support

depends upon the attainment of local air su'ericrity within

the amphicious objective area. A basic precept of amphib-

ious operations states:

Achievment of local air superiority in the area of
operations is a prere uisite for the suc.-ess of an
amphibious operation.

Once air superiority is established, effective ofiensive air

support can be provided to maneuver units to the degree

that assets, weather and viibility ermit.

Fire support provided by naval :-urfire suppcrt ships

6eserves closer scrutiny. Curing World War Ii, naval run-

fire was a dominant factor in the succe.-s of a,.:h;..iio:s

operations. Following World War !I, how.ver, the U.S. Iavy's
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-unfire capability tegan to -rode. Improved enemy. offensive

air capability alan- with .ohi.sticated missiles ( .,th sur-

face and subsurface) posed an increasing threat to the sur-

vival of the Navy's fleet ships. On surface warships, guns

ICegan being replaced by missiles and sophisticated radars

and directors to counter this threat.6 The effect of this

conversion has been that surface warships have changed from

offensive to primarily defensive weapons.7 'Pa':le Jo Th'cts

the degree to which naval gunfire capacility has declined

from the end of World War II to the present day.

TAZLk 1

DECL!',E OF NAVAL JMBIRE

-un :ize 194i,94 57!)"-

416" 116 0 0

14t L62 0 0

12" 30 0 0

," 227 30 0

6" 444 24 0

5" 3310 1096 328

* Figures are for the :active fleet.

.ll of the tubes listed ir. Table I would ,;ct be avail'blc

f1. or fire sii,.ort tr, mr.n.euver iinitt luring an amphibious

operation. Some cf the shirs cear4.n,, ;,ns would be .:rovidireg

screpning or other fleet prctection mis.Aons and thereforc

be uinle to proide s,,torting fires duri . thc, p pi : -

ion.is asssult.



With air sup-ort effective but larg:-]y dependert

on the wzather and naval zurfire existent lut A..s':rficiVr~t,

the need to get f'ield artillery ashore as early as possible

is readily seen. The abilit, to '-ring the 198 ashore

-,uickly to fulfill the direct support role will be critical

to the success of f:;ture amphibio..s ot.er-.tions.

Purpose of the Study,

The purpose of this study is to determine the imrpact

of the ,19 's mobility on its effectiveness as a direct

support weapon during amphibic.s operations. To be able

to prcperly anal,,ze this problemr, one htsic auestion will

be addressed, How di'ficult will it be to get the >108 to

the beach and into its initial firirg position? Cnly

throuhly examining all facets of this u.;eztion includin;.

amphitious adaptability, gron-.d mtobility end helicopter

tr nr.rt .aiityo. will it I.e possiblP to eveluate the new

weapon's ability to perform in the direct support role.

, ethod of . tudv[

A complete analysis of hypothetical and erical

data relative to the weapon system's mobility was made.

Amphibious adaptability studies conducted 1-y the iKarine

Corps were used to analyze the pr-,!lems encountered in

transportirg the howitzpr from shit to shore. Vari',,

Army qs well -s 0.:rine Corps studies were used tc eval,:ate

the ground moblity of the 1', 8 once it is hro.,ht ashore.

Wherever possible, : c mpari.son -f corresponding stctistics
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:'or the >1OAI is made to te able to nuantify any charge

4r resp:nsivenress of' direct suTrport artillery i an .mphf r-

icus operaticn.

Fy comparing the howitzer's physical characteristics

with the .ift capabilities of naval amphitio s ships/craft

and Miarine Corps' h-licopters, an evaluation can be made

as to the effort required to get the w:apon system ashore.

Ground mcbility is addressed by analyzing the problems

involved with mcving the surface landed f:19& frc.m the h eact i

tc its initial firing ,csitinn utilizing the prime movers

and auxiliary xrovers presently available to the i.arine

Corps.

.xplana t....n of Terms

Amphibious Assault Ship (L .A). The LI{A is nn amphib-

ious ship equipped wit'-: a full length heliccpter flight deck,

a !arding craft docking well, and a lare storage area for

trucks, armored vehicles and other larre e-ui'ment.

Amphibicus Assault Ship (LFH). The IPH is designed

primarily to exploit the use o: helicopters du-in arnrhi'r-

ious operations.

Amphibious Cango Ship (LKA). The LEA is primarily

used for transporting "-.ulk cargo which is stcred in holds.

It dces not have a landing craft docking well.

A mohiticus.TransDort Dock (OF1. ThA IAD has a

flight deck and a landing craft docking well which rives

it the capability to debark vehicles, equipment and personnel

1 ,'lardirg cra-t, am-hmious vehicle or he]ictpter.
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Landinu Shir Lock (TS2 Thi-. ISD is desi.:ned to

carry loaded landing craft to thie cbjective ar.a. a nrdir7

craft are dischargod by lowerirs the stern gate and fl.od-

ina the well deck until they can move out under their own

power.

Lardin Ship Tank (LST). The LST is designed to

transport and land amphitious vehicles, tans, combat

vehicles and other enuirment. ,nlcadin - can bc acccnlished

et the bow rarmp or stern wate onto lardin- crsft, cause-

ways or piers.

,a-ine Amrhibicus Unit (MAU). A iA U is the smallest

of the three types of karine Air-Ground Task Fcrces. It

is ccrmposed of a command element, a ground combat element

(normally a battalion landing team), a composite aircraft

snuadron, and a comlat service suv-ort eloment.

As.sumr.tions

The following assumptions have b.eeen made for the

purpose of this study.

Once the r198 is established in its initi-l firing

position, it is a satisfactory direct support w-auon.1 1

Once established ashore the weapon can be suf-

ficiently resupplied with ammunition to be able to provide

continuous direct support.

The battery's orgerizational structure and personnel

strength will allow maxir'um effectiveness to be achieved

from the weapon system.

The tabl- of equipment ror an \.1Q battery will



e

be the same as that of an U.OAI direct support battery

except for the type cf wea:or, t., Pe and nu:mter of truc -s

and the addition of two rouJ gh terrain forklifts.

The i.:arine Corps will continue efforts to L.rocure

the M813 , 5 ton truck as the prime mover for the :'198

howitzer.

Constraints

This study will focus on a battery in support of

a battalion landing team. The problems associated with

larger size artillery unitc will he proportionate to thcse

of a single battery.

Subseauent Chapters

Chapter II presents data concerrirg the robility

of the howitzer and associated systems as it ;ertains to

an amphibious environment.

Chapter III ic a collation and analysis of the

data presented in Chapter II. A comparison of the XKO!A1

weapon system's mobility is made wherever possible.

Chapter IV presents the conclusions concernirn

the mobility of the N,198 in an arphi:ious environment

based cn the analysis of pertinent facts as presented in

this paper. The recommendaticns offered are directed

towards optim.izing the effec .iveness of the weapon systen's

-obility :ind do not take into consideration ";A-detary

conztairts which miqht inhibit their i.plementation.
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CHAPTER II

WEAPON MOBILITY

An examination of those factors which may influence

the ability of an M198 battery to get from an amphibious

ship to a firing position ashore is required to be able

to determine its potential mobility. The efiect of weapon

size as it relates to amphibious shipping stowage space and

debarkation capabilities is important in analyzing its

amphibious adaptability. The effort required to get a

battery ashore in landing craft is even more significant.

Next, an evaluation of the weapon system's ground mobility

will be made to identify potential problems involved in

getting it from the beach or landing zone to the initial

position. Finally, the study of mobility during amphibious

operations will address helicopter transportability of the

VA198.

Physical Characteristics

The M198's physical characteristics provide an

appreciation for the size of the howitzer and establish a

frame of reference concerning mobility in an a~phibio,s

environment. The weapon's three operational configurations

are shown in figure 1. Neither the firing nor the towed

positions require further explanation because they are

10



the same for all other split-trail artillery pieces.

The stowod position affords the howitzer a reduction in

required storage space and greater potential maneuvwr-

ability in confined areas.1 It also allows the N:198 to

be loaded inside aircraft (C130 and larger). In this con-

figuration; however, the howitzer can not be pulled by its

prime mover. The muzzle brake at the end of the tube ex-

tends beyond the lunette preventing the weapon from being

attached to the truck. With the muzzle brake remcved,

the howitzer can bR towed by the prime mover; however, when

replaced it must be inspected by an ordnance mechanic prior

to firing. While this is not a lengthy procedure, it would

still increase the time necessary to prepare the weapon

for action.

The new weapon's dimensions become more meaningful

when they are compared to those of the howitzer it is re-

placing. The data in Table 2 indicate the magnitude of the

difference in size of the N198 and the MIOlA1. The dimen-

sions of these two howitzers are graphically portrayed in

Figure 2. Two of the M198's mobility characteristics are

of particular significance. The only Miarine hrlicopter

which can lift the 15,600 pound howitzer is the CH531

which is scheduled to enter the Marine Corps' inventory

in fiscal year 1981.2 The second feature which has the

potential to restrict the new weapon's mobility is the

lunette weight of 3,500 pounds in the stowed position.

This tremendous weight prohibits the howitzer from being
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lifted or positioned by section personnel and therefore

recuires it to be moved by some other soUrce.

TABLE 2

WEAPON MOBILITY
CHARACTLRISTICS

1V98 N11OIAl

Height: 9.5' 5.1'

Length:
Stowed Position 24.4' N/A
Towed Position 40.5' 19.8'

Width: 9.1' 7.0'

Lunette Load
Stowed Position 3500# N/A
Towed Position 500# 170#

Prime Mover: M813, 5 ton M35A2C, 2j

truck ton truck

Weight: 15,600C# 4.980#

Crew Size: 1i 7

Amphibious Adaptability

The ability of amphibious shipping to offload an

M98 battery and the ability of landing craft or helicopters

to transport the howitzers from ship to shore dictate how

soon the artillery will be able to provide fire support to

maneuver units. A battery should be embarked on shipping

which has the potential to offload it the fastest once

called ashore. Table 3 lists those characteristics which

affect a ship's effici-ncy in carrying and discharging cargo.
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TABLE 3

AMPHIBIOUS SHIP LIFT
CAPABILITIES

Type Combat Load- Landing Flizht

Ship ing (so ft)a Craftb Deck Spots

LHA 27,000 4 LCU/7 LCi,8 9

LKA 36,500 4 LC&8 1

LPH 1,0007

LPD 13,000 1 LCU/4 LCN182

LSD 3,045c  3 LCL:/9 LCf.,81

LST 16,0001
fec in i E ip

"The figures listed are only representative and may
vary for each individual ship.

b Only those landing craft capable of transporting an
"c198 are listed.

w4ith a miezzanine deck installed, the combat lading

space is 10,500 but the ship can only transport I LCU

While the ability of ships to transport and debark

carao is important, the availability and capabilities of

suitable landing craft are critical factors in rapidly

transporting a battery ashore by surface means. The

landing craft, utility (LCU) and landing craft mechanized

(LCM8) are presently the only small boats capable of carry-

ing an M198 and its prime mover. The LCU, being much larger,

has the greater carrying capacity.
4

The number of landing craft assigned to an amphib-

icus task force is as important as their cargo carrying

capacity when addressing the time required to rapidly land
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a battery ashore. The current allocation of small boats

to support a ,.AU is 3 LCU's and 2 LCY!?'s. 5 The number of

landing craft assigned to an amphibious task force may vary

depending upon its mission; however, their availability for

deployment and the assigned ships' ability to transport small

boats are limiting factors. Based on the lift potential of

each craft, Table 4 indicates the number required to trans-

port the two artillery batteries ashore.

TABLZ 4

LANDING CRAFT REQUIRED TO LIFT
M198 AND MiOlA1 BATTERIES

LCU L3i8
Entire Battery

M198 4+ 15(stowed
only)

MI01A1 2t 10
Howitzers/Prime D,overs only

M198 3 6(stowed
only)

MIOlAl 2 6

Source: Oral Report, Phase I. 1.arine Corps Artillery
Force Structure Analvsis, Quantico, Virginia: Potomac
General Research Group, N'dvember, 1979.

Ground Mobility

The battery must be moved inland to its initial

firing position in order to begin providing fire support

to the maneuver units once the ship to shore movement has

been ccmpleted. -low quikly this displacement can be

accomplished depends upon the ability of the prime mover

to tow the howitzer across the beach and over other types
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of terrain during all weather conditions.

The 1,913, 5 ton truck, used by the Ar-y as the

prime mover for the 198, has not yet been tested in

littoral, or beach and surf, envirorment. However, plarine

artillery units undergoing familiarization tr'-ining at

Fort Eragg, North Carolina with the Mi813/198 have cormented

on the comparative e'ise with which the truck pulled the

weapon through loose sand.
6

ianeuver capability of this vehicle was determined

by an Army performance analysis using a statistical mobil-

ity model for European and Mlid-.ast environments.7  Although

this evaluation does provide relative mobility statistics

for the M813/i198 combinaticn, actual driving was not done

to derive the data.

During "Follow-On -valuati-ns" of the weapon system,

the 14313 was used as the prime mover. Test results indi-

cate "The vehicle performed well on dry terrain, wet terrain/

muddy roads, slopes, and frozen ground/freeze-thaw condi-

tions.-8

As a result of testing conducted by the Australian

Army in 1977, the P813 was determined to be unsuitable for

towing the howitzer in a tropical environment, especially

during the wet season.
9

Another aspect of gr!cund mobility involves situations

where the M813, regardless of its suitability, would be

either unavailable or incompatible. Unlike the 1101Al, the

new howitzer can not be manhandled for even the shortest of



distan~ces by its gun' crew ,,ue t~its --reater we,--ight.,

es~entia1 for mcvi-g the- ,,-apon from wrcthzo aircr :7;t I ts

Lt Jown to t'le b-ttery srnplacetment. This meirs an cux-

iliary mreans of tran-norta-tion is required. P-n auxiliary

tra nsnortation scurce would also bec reqilred a:-oard s ,ip if

the w:-apons are to be e 'bar-ked in the- stowad r'oSit4on. _h e

La r ine Corps recognized this need fo.- an auxil.~' n'r

and tested th',.90, rouLgh terrain forkif -to d:-t-r-rne

f~ 'rtail fill iiing tl,25 rolz.. h ~E; r sit 01 t L s

evalilation ccncluded that the forl.lift oc,:uld p :rcr ade-]

qu ate ly as an auxiliary mc'vc-r under the t~st conditions .

The t-errain over which the forkli-;_t can narneuver the how.t-cr

J.s considered to be compatible ith that shich wco.uld:

s;atle f'or a .heliccptoz' la.ndin-_- zone.

.telicoDter TrinsPortabilitv

+tthis time it is planned iritially to 7-:ssin

on:, s-uadron, of 15 '5'zeanch, to avlation urnit cn

both coasts of the 'ni-ted States. These ;i.'. 11 1ll e

capible of de-,loying two detachmentLs of six ~eiotr

simulitarnecusly. 1

'This aircraift has succ-ssfully lir't;d tne howitzer,

i rid 7, 91 0 .,n d s o " s imi, a t d n.lt i n -,x t e rn 11y w-h ile

carcf±n-- a how,-itzrer section *tf t n man irnsde.-- It h1-s

also lifte! the ~ xt ,r-ally with i rolu,-v, *erralr fork-

lift and two carronenrs in the car-ro oomFartment. Tve

helco-tr ci~:~an air. !tedofU'>nct:~lit ti-h



load confiL-rati')ns arnd ex- erier-c:d no uta: ccnditicrns.t

~ig.axe 4 jec ts the I if t cap-"-W; iities I ~ -cr3f t,

as -..eil as the currently er-ployed .'-53-';, ccmzared -.c tle

weazcns arnd vehicles '-ein r discussed in thiz st--dv.

SuMmary

The increased size and weigfht cfth i 9 overr t'he

we ap on it is replacing create signif i~ant mobility zo10 -s

whic-h will have to be overcome r.efore it will 're able to

fufilthe diract suppnort r ol1e. 'tartini .L vith the move-

ment to the objective area, th-e amphi 4-o+.s si:ngre-,uire-

ments for the 155mm. battery may affect the space availa:Ie

for the oth--r eq!Ail-Yent to be embarked to s::;:ort the ~~

ard it -nay also in-fl'uerce the type of siis ,r- Jd'd to

su.-port. -the task force. a'dditiorially, the eft'ort ren-Ared

to take t he 19ilP, from ship to shore may Impact on how early

At can inf:luence the battla. A new dirmension in zr,.,nd

!r'.hIli;ty asc zccompanies the new weapon. Its tremendous

weig-ht reauire , an auxiliary mover to moe the howitzer in

the absence of its prime mover or when It is in the Sto:.ed

Posttion. Consist -nt with the increased c-ffcrt to- rnz7vse

M198 at sea and on land, only the yet-to-b11e intrcd-jced

C1H53Jz helicortar can transpcrt thoe howitzr ashore Iy air.
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lnr., process if clian~in , the howitF-r fr:.mn thit
t~cwed to the stcwsl ccnfi7,uraticr. (a~nd vice versa-) t a !: 1s t

Sin its section frcm. two t~o three minutes tc ac,7omplish.

'Sttement of .\ajor )am~es Ctrien, 2E532 Pro, c-t
officer, in a telephone intp.rview, 7 February, 19, O.

3ulr Ship's L1ir n

Vir!-jijia: QJUI.Y. 1979, -zncl. (3)'Ie4

4t.a,,.V and ',r,.t -O'.)s RFf! r,'nce --ook. (R :-h10-z,Fort Lav worth, Kan:-as: a2 rn onrnrd c eo~
_-Aff 2CCllege, July, 1L??8, pp. 5-AO 5-11.

5S t -2 rri t *o:<..ajor- '.illia n rde9r so n, A mp 1itj o .:
,.ro-;p Two E-ba-kA.tion Offic-z', in a +to Ie phon,: .nt: riew,
15 jamtar.Y, 19 O.

61?-ased on porsonal corres-ondence from First
'iP-zten.nt Pot,,-r J. Var.)i s, Coman'ding, Offirmnr, Lfattcry

!-:t :>attalion, 10th :>arinas, 16 Ncve'-ber, 72

7-cnid .. Randoph ri James 1H. ' l'n~n 1-o il-
Vtl Performnance of' Tow.ed rand Self-Prr e11ud Artillmr%- and

Rola": d Vehiclcs, Vicksburg, A1.1zic-pi: U .S :rryv
_ n.-:ner ;aterways .xjw'rim .nt tatior., JTanuary, 1977, p.8

Stetph--n A\. F'rench and Frank J. 1Klein, Tndeperviant
-val*.ation of'te~~ 1$5rmm Tcwcd. id iumHowitzer, Falls
"C)urchi, Virginint Arm~y Test and z-v.alua ti on %,-ency, Ap'ril,

1979-, p. 15.
9T
'Ibid.

t0 Joseph P..cnolo, 11.198 Howitzer Auxiliary~ >ioyer
Presentation, Dahlgren, Virginia: Weapcna SysteMS iepa-Irlent,
Naval Sirface Nelapons Ce~nter, Septembor, 1179P p. 4.

1C.'rien, lo, ct

~Ibid.

'3Ibid.
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Analysis of the howitzers, mobility -.ata indicate

the sitlutiofl3 and cn-nditi4ons ,.,nder whiLch the i ,1qpls

Maneuiverability will detract f~rom getting it -,stac-.lished

-asho,-re to iup,,crt 3n amphilcious assault. 9 The moCility 3f

the W_'01Il weapon systim uinder the same circ,.nvstances aill

-e used, wh;3n f~caSible, as a point of r':ference in Pvaluating ,

its re-l-hcerent's reln'ivez ma1cverability.

A~rhibinus AdaDtabilitv

The first area of exam-Inat ion is th- incr-asc in

rc-Air-ad stowage space resulting -r ni th.: new wiz's

largar rch.! lcal characteristics and caliber. Th is d~

.f;Crence ~,its if does not affect mobility ; hiowever, it

will nffect the type of' shipping and emba 'Kation recquirz--

:re nt s fo r a ?.arine Amphibious '.,it. An .,11 hatter.; re-

nuir-., 61P7. more stowage9 area in tlc stow-dA iin 2O~~

._?t-) and P3;." more (3180 sq ft) in t~he tcvz-d p-osition thani

the 105mm howitzer battery. l55mm art i Ilery a-Muritior

o cureS 573% rore cull-ic feet ofstorage area than thev

saime amourt o' 105mm artillery q'r"uniticn.

The etfaect nf th-C differerc i r-eoireci c---ip: in.

z..;ce !*' .hu two c.;~ f ho:It7er .ttrosancd tncoir

19A
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'ccompan.in.T armmunition can nt be realized s~mrly by

analIr.?n thse statist- ics. The ot'-er aons, o ""u rC

an ammunition to !be emnICrked by the landing force also

will h-3ve an impact on the rum::er and t. pe o: s ,Ups r--quired

to 'e deployed in support of the task force. Since the

kinds and auantitiez of equipment will vary depending on
the task *orce's mission, it is sufficient to rrvccg-ize the

difference in stowage reAuirement for the two 7rtlllery

wearon systems.

An anal.ysis of the principle amphibio;- shies

lift capatilities and physical characte-istics indic -tcs

thir flexibility a ,d speed, or lack tnhreof, in d::>.rking

large weapons and vehicles.

The break bulk configuration of the rhA requires

equipment to be discharged by ccane from the cargo holds to

landing craft stationed alonzo, side the ship. Also, the one

helicopter dock spot means a significant incr-ase in Ici te r

time for an aircraft picking up both an internal an: an

external load.

The lack of a landin- cra~t docking we'l ani a

large crane prohibits the LPH{ from loading heavy :c'ii.ment

into landing craft. iithough its fliht deck c-r facili-

tate rapid debarkation hy helicozt._r, it lacks the con:bat

!cuding spa,'e to accomodate an crtiro att .',.

The ,D's combat 'oading ca-pacity is lr!sufeicient

to stow uithar "fatter, if the well deck iz used to stow

l-rding cra t preloaded with weapons ?.nd ---'l!-ent sched-

i&
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ulpd to land with the initial assault waves. If the

artillery is preloaded in the landing craft for rapid

surface delivery, it is difficult to debark the weapons

by helicopter should a change in plans so dictate. By

installing a deck, referred to as a mezzanine deck, over

a portion of the normally open well deck, the ship's stor-

age capacity is significantly increased but its ability

to carry landing craft is rpduced (see Table 3).

Without a landing craft docking well, the LST must

rely on a relatively smooth sea state to safely debark'

vehicles and large weapons into small boats. Additionally,

this ship usually carries the causeway sections used to

support the task force's unloading operations. This pro-

hibits helicopters from landing on the ship's flight deck.1

The physical charaoteristics of the LHA and the LPD

do not detract from their capability to rapidly offload

cargo. The combination of landing craft docking wells and

flight decks with more than one landing spot make these two

ships the best and most flexible for debarking an artillery

battery.

Although the characteristics and capabilities of

these amphibious ships do not offer a reduction in the ?,198's

mobility to any greater degree than that experienced by

the VO1AI, its dimensions do cause a relative reduction

in mobility when utilizing landing craft during the ship

to shore movement. This is because it is not practical to

use LCVP''s for this task. The howitzer must be in the
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stowed position to fit in this craft with its truck which

means an auxiliary mover is needed to both load and urload

the weapon. On a hostile shore, where rapid offloading is

essential, it is not logical to plan on using such a lpngthy

debarkation process. Accordingly, the guns and prime movers

of an M198 battery are dependent on LCU's for transport-

ation to the beach. In contrast, an Mi01A1 battery can be

surface landed utilizing either LCU's or LCM8's. The result

is that during the ship to shore phase of an amphibious

operation the new weapon system has a comparative loss of

mobility because of the fewer number of small boats capable

of taking it ashore and the greater number of loads which

are necessary to do so. The resultant loss of mobility

can be equated to an initial reduction in fire support capa-

bility. This is best understood by examining a simple

scenario. All six howitzers of an MiOAI battery can be

brought ashorve in two LCU's. Only four M198's can be trans-

ported to the beach with the same number of landing craft.

These four 155mm howitzers can provide just 66% of the fire

power produced by the 105mm battery.
2

Ground Mobility

The firing unit must still travel to its firing

position to begin prcviding artillery support once the

small boats have landed the howitzers. The focus of this

critical task is the proficiency of the prime mover. The

M813's performance in various environments and under dif-

ferent conditions is well enough documented and substantiated
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to properly appraise its ability to tow the M198. The

Army's overall evaluation of the truck as a prime mover

is that it is adequate even though it has to operate at

or near its capacity to accomplish the mission. Continually

functioning at the limits of its potential; however, may

result in a lack of durability over a period of time.
3

The greatest contrast in ground mobility between

the two howitzers does not involve their prime movers, rather

it is the M198's need for an auxiliary mover. The testing

done by the i'arine Corps indicates the ,IC4000, rough terrain

forklift, has some difficulty in turning the howitzer in

tight circles.4 This limitation casts some doubt on the

MC4000's utility in positioning the weapon aboard a crowded

ship. The test did conclude that the forklift is capable

of providing the necessary howitzer mobility in and around

a helicopter landing zone if the ground is relatively firm

and flat.

While the N!C4000 may have some utility as an aux-

iliary mover for the weapons of an M198 battery, its primary

function of cargo handling -;ould certainly add to the over-

all mobility of the unit. The forklift's ability to move

palletized ammunition would prove invaluable in situations

where the prime movers or ammunition trucks are not

available.

Helicopter TransDortabilitv

It is essential for a weapon to have the flexibility

of being able to be employed by helicopter in order to be
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responsive as a direct support weapon. Comparison of coth

howitzers' ability to bp transported by hzlicopter provides

an indication as to the IV198's relative mobility during

these displacements. Only the effort necessary to get the

weapons (and an auxiliary mover for the P198 battery),

their crews and ammunition will be appraised because that

is all that is needed to commence firing in support of the

ground gaining forces. The number of aircraft sorties

necessary to transport these two units to a firing position

offers the data needed to make this evaluation.

One CH53E is r'ouired to carry each 1.,198 for a

minimum of six sorties for a battery. Th; auxiliary movr

car be loaded in the cargo compartment of one of these air-

craft. Although both the CH53D and the CH53E have the

potential to lift two ?M101A1 howitzers at one time, it is

currently the practice to lirt only one at a time. This

means the 105mm battery also r-euires at least six heli-

copter loads to transport its weapons ashore. The numbe.r

of personnel and amount of armunition the CH53E can trans-

port in addition to one howitzer is a function of weight.

The combined weight of people and ammunition can not exceed

the difference ietween the weight of the howitzer beinp

carried and the lift capacity of the aircraft. The infor-

mation provided in Figure 4 indicates the additicnal ;mount

of cargo this helicopter can carry. Although th- weight

allocation for personnel and ammunition mty vary from load

to load, the CH53E has the ability to carry cannore.-rs and
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some airunition with each type of howitzer.

The results of this comrariscn inclic, te the same

number of sorties are needed to displ-ce each rattery but

the , 198 is dependent on being trancported by the CH53-

while the Ni1O1A1 can be carried by both models of the CH53

helicopter.

S urmary

The relative mooility of the '198 as compared to

the .VIOtA1 can be understood through analyzing their amphic-

icus adaptability, ground mobility, and helicopter trsns-

portability. The new howitzer's size rresents no compar-

ative loss of mooility when being debarked from amphicious

ships; however, it does require a jreater effort to cet

ashore using the landing craft currently available. The

Y813 has proven to be an adequate prime mover for the C."98

but an auxiliary mover is necessary in situations where the

truck is not available. Finally, the new weapon's helicop-

ter transportability is equal to that of the I1.1O1AI only

wi'en the CH53E aircraft is utilized.
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END NOTES

1Lieutenant (jg) W. T. Driscoll, Ship's Loadingand Characteristics Pamohlet. USS Boulder LST-1190

Norfolk, Virginia: June, 1979, p. 4.
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one VIOIA1 can fire 2035 pounds of conventional high ex-
plosive projectilqs. During the same period of time, an
M198 can fire 2024 pounds. Oral Report, Phase I. i;,arine
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Potomac Ceneral Research Group, November, 1979.

3Stephen A. French and Frank J. hlein, Independent
Evaluation of the M 155rrm. Towed, '.edium "owitzer,
Falls Church, Virginia: Army Test and Evaluation Agercy,
April, 1979, p. 15,
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Presentation, Dahlaren, Virginia: Weapons S:.stems Depart-
ment, Naval Surface Weapons Ccnter, September, 1979, p. 2.
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CHA-TaR IV

CONCLUSIONS AND RLCCf.TIcNZ

The M198 weapon system is capable of being -oved

from amphibious shipping to an Initial firing position by

linding craft or helicopter; however, analysis of its

maneuverability in this environment indicates it presently

suffers a comparative loss of mocility in two critical

areas. A areater effort is needed to transport a battery

ashore in the landing craft presently available and an

auxiliary mover is necessary to provide position area

motility for the howitzer in the absence of its prime

mover. The ability to compensate for or overcome these

deficiencies will determine how successful the M;198 will

be in fulfilling the direct support role in an amphibious

operation.

Conclusions

The time and effort required to get an NA9 8 battery

ashore is affected by the capability of amphibious shipping

to accommodate landing craft and the availability of small

boats which can transport the weapons. Even though an

D198 battery can fit on all the principle ships :cept the

LPH, the best ship on which to embark this unit is the LHA.

It offers the shortest amount of time to offload the "ow-

27
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itzers because its larding craft docking well can accom-

modate the loading of two LCU's simultanecusly. Crfortun-

ately, the availability of these particular landing craft

presents a problem. The limited number of these small

boats currently assigned to support a YIAU necessitates

assigning a high priority to their use in taking the weapons

ashore as soon as possible. The early dedication of the

LCU's to the artillery has an impact on the movement of

the other weapons and equipment to the beach. Obviously,

a battery equipped with the N198 will al;.ays require more

small boats to be transported ashore than one using the cur-

rent howitzer because of its larger size. For this reason,

there is a need to increase the number and type of landing

craft capable of transporting the new howitzer to provide the

commander the flexibility of introducing it in the early

stages of the battle without preempting other essential

high priority items.

The replacement of the LCY8 with the Landing Craft

Air Cushion (LCAC) during the late 1980 time frame will

provide a quantum increase in surface transportation capa-

bility. The speed of the LCaC, as well as a greater load

carrying capacity will reduce the time and effort necessary

to take large weapons and eouipment to the beach.1

The M198's comparative loss of ground mobility is

not so apparent as its relative loss of mobility during the

ship to shore movement, but it may have a greater impact on

its ability to provide fire support to the gr-und gaining

4W .*--- ., .'
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forces. Although the D."813 is adeouate as a prime mover,

there is a valid recuirement to have an auxiliary mlobility

source for the howitzer when its truck is not available.

Even though the NC4O0 may have only limited utility aboard

ships to position weapons, it has demonstrated its potential

to crovide the needed mobility for the howitzer during heli-

copter displacements. However, reliing on these rough

terrain forklifts as the sole means of providing this rraneu-

verability has significant disadvantages.

Any delay in emplacing a battery may deny ess-ntial

artillery fires to maneuver units. In a combat scenario in

which the battery is taken ashore by helicopter, the addi-

tional time consumed in attaching and ositioning six howitzers

with two forklifts can be the cause of this costly delay.

This ratio of auxiliary movers to howitzers is a

potential problem when the survivability if the battery is

considered. The capability of enemy target acquisi-ion sys-

tems could subject the battery to accurate counterfire long

before the prime movers are available to displace the weanons

to an alternate firing position. The two forklifts each

must make three round trips to complete the sucsequent move

from the old to the new emplacement with an attendant pro-

longed exposure to enemy artillery fire.

The disadvantage of relying on these forklifts to

provide the necessary weapon maneuverability poses even

greater potential problems if the realist ic considerations

of eouipment failures and malntenarce requirements are
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taken into acccunt.

Recommendations

The mobility of artillery weapons has always been

a concern of the military tactician. After World War I,

General John J. Pershing concluded that the positicnal

warfare which was fought in Europe during the War was,

to a large degree, a result of the lack of mobility of the

artillery.2 The continual determination of artillerymen

to improve weapon mobility is captured in an excerpt from

a lecture on the replacement of horses with motor transport

as prime movers for artillery which was delivered Ly LTC

W. R. Conolly at the Center of Artillery Studies at Treves,

Germany, during April 1916.

Technical progress during the war has always brought
about new complications, and these complications have
always raised a priori considerable opposition, but
experience has shovn that progress was a matter of
necessity, and it has bee5 found impossible to reject
because of complications.

This positive and progressive attitude expressed

64 years ago is still valid today. Although the YC4000

is presently the best means of auxiliary transportation

for the P198, the shortcomings associated with its employ-

ment for this sole purpose necessitates developirg a more

efficient system.

A solution to the problem of providing the howitzer

with an auxiliary means of maneuverability without having

to depend on another vehicle is to design a power source

as an integral part of the weapon. This auxiliary pro-
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pulsion concept is not a novel idea and was considered

4
for the N198 during its early development. The Field

howitzer 70, developed jointly by Eritain, West Germany

and Italy employs such a system. This power source can

assist the prime mover in moving the howitzer across mar-

ginal terrain as well as move the howitzer by itself.
5

Although a similiar auxiliary propulsion system

for the M198 was studied by the Army, it was not rursued

.:ecause at that time "the standard and developmental cargo

helicopters exhibited the capability of lifting loads weigh-

ing 7 or 8 tons." 6 The additional weight of the propul-

sion unit would prohibit the howitzer's employment by heli-

copter. For the Marine Corps, this weight restriction will

no longer exist when the CH53E helicopter becomes operational.

With this obstacle overcome, the development of such a

system can be undertaken.

The design of an auxiliary propulsion unit for the

M198 should incorporate certain features. The engine and

trans-axle should be powerful enough to enable the howitzer

to negotiate cross-country terrain with a substantial

radius of operation. Also, it should be light enough to

still permit the CH53E to transport personnel and ammunition

with the weapon.

15uring helicopter displacements, the auxiliary

propulsion unit would make possible the positionin; of each

howitzer in the battery area without relying on the presence

of a prime mover or some other vehicle. Additionlly, the
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survivability of the battery would be enhanced because all

weapons could be moved simultaneously to an alternate firinF

position.

With the auxiliary prcpulsion system as an integral

part of the howitzer the problem of ensuring that an aux-

iliary mover or even a prime mover is always available to

maneuver the weapons in a battlefield scenario does not exist.

An additional benefit derived from this means of auxiliary

transportation is that storing the M198 in the stowed position

becomes more feasible. The restricted turning radius asso-

ciated with utilizing the mC4000, or similiar type vehicle,

would be overcome which would improve its maneuverability

aboard ship as well as on land.

Taking into account the possibility of mechanical

failure on one or more of the auxiliary propulsion units

during tactical operations, the battery is presented with

the same mobility problem for the howitzer that currently

exists. For this reason, the addition of the two fcrklifts

to a battery's inventory would augment the auxiliary pro-

pulsion units by providing an excellent tertiary means of

howitzer mobility. Additionally, the ivC4000's proven

ammunition handling capability offers an M198 unit increased

responsiveness and flexibility needed as a direct support

artill, ry battery.

Summary

The M198 is capable of being transported ashore

in the same manner as the weapon it is replacing, however,

. .. .. .-i r rn u nn W. - -
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it suffers a comparative loss of mobility in two critical

areas because of its increased size and weight. C-rryinn

the weapcn to the beach in landing craft involves more

time and assets. Additionally, the need for an auxiliary

mover to position the howitzers in the absence of their

prime movers increases the time necessary to prepare the

battery to fire.

Larger and Laster landing cral't than those present-

ly in the Navy's inventory will allow the M198 to be brought

ashore early without adversely affecting the rest of the ship

to shore movement. More critical is the need to develop an

auxiliary propulsion unit which is an integral part of the

howitzer. Such a system will increase its battlefield

responsiveness and improve its survivability.

• " " - -M- - : " ' :" - - '"° ' ; i .. ..: .. L- k" "" --- ~ m ... ......
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MiOlA1 Battery 13612

M198 Battery (stowed position) 5916

M198 Battery (towed position) 6792

100 206 3000 40b 500 6o00 700
square feet

FIGURE 3

STOWAGE AREA RtQUIRtD FOR
M198 AND MI01AI EATTLRIES

Note: The figures in Figure 3 do not take into
account the liaison officer and forward observer vehicles
which would be included in the supported units' shipping
space requirements.

jI
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